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A diffraction optical element (1) is composed of a laminated part 
(3) formed by laminating layers on the surface of a base plate (2) and 
the adjacent layers are made of materials differing in dispersion (Abbe 
number vd) from each other, while a diffraction grating surface is 
formed on the boundaries between the first and second layers and the 
second and air layers. The total sum of values obtained by multiplying 
the grating thickness of each diffraction grating by the rate of change 
of the refractive index due to temperature variation of the materials 
is sufficiently small compared to the useful wavelength. 

If the diffraction optical element has an optical shape (optical 
path length) formed to monotonously increase the grating thickness 
within one period, at least one dispersion of the materials of layers 
formed to monotonously increase the grating thickness is larger than at 
least one dispersion of the materials formed to monotonously decrease 
the grating thickness. 

USE - Concentration of rays of plurality or specific wavelength 
band into a design order of diffraction 

ADVANTAGE - Low degrading of diffraction efficiency during 
temperature change of refractive index 
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57.4) lfS2Jffc{47*5*^y?3te¥*mPS (nd= 
1.5918 . vd=31.1) ZZil-Ziim^. H2fcjj*1\fc3 

[0066]^i:l £■» <0*&^¥«4IH 1 S #18. 9^ 
nu ^2«#14.7^mCOl?^-CS>S <> ZOffi&LXtemi 

mtm2 mvffiw bi>tz7?x*y? &®xb o . a 

JSWfctJ:6JB#fsWWb!«i«a^EK. dn/ d t= 
1.2x 1 0- 4 S^Offli:^^. 
[0 0 6 7] 03. 04<Dftt£(X>, 0Jifltrj&7)0 1 4 , 
01 5 i:I§I«Klfti^®3&^4t«^>[lI^*. ftas®# 

mrfctt&iMSl0<92BJ£^L»A t tiA t = 3 Odeg "C 

*>-£<D%g\ 01 4"C<0taK^tJH4*>-f*>5deg SOS 

tmmcom^h-tx'H. RgSEiicMtftMiizm*; Ltz 
mzmiztix^z. 

[0068] ±3&mmmte^~rtit>wifii%im<7>&ttM. 

[0069] *W«e»rCtt, Wtttgi: LX<7)<t> 0<0 

t LXtifflcr><t>0V>m.1) { >hZ<Z<:$>%:^Ml 2lzmLiz 
1 *cO0*f3fe^»^*O^ffl^P^T^.|.. c:^ 
£\ $914 00nmt700n m<7)lSF<7)«§tT'£>& PM 
MAiOgJff^tt-etl-eill. 50798 i: 1.48787 fi! 
->X4> 0<DMt 

<£A=0.4 = (1.50798 -1 ) 1.07-1*0.4 =0.359 mA 
0 

<£A=0.7= (1.48787 -1 ) 1.07-1*0.7 =-0.254mA 
0 

[ o o 7 o ] ±ib i mnmmyt&m^i?)* ocomzm% 

(n01-l) dl± (n02-l) 

X'$mtSil&. ZZX4>0 = (nOl-l)dli(n 
02-1) d2±-- -± (n0L-l ) dL-mA0t 

-rib* Fmz&twemH+vt* 

77=sinc 2 (<£0/mAO) (9) 

b%h. 

[0077] z\z\Xmft^\ftZm^O&m$Tm^tE& 
r)lz®ffi-$-Z><7)ZjE<V®m&%.b^-2>b. (8)&cr>± 

O^J±H+^4>*W»flW«U^f**S^»R (SB 
7?t=sinc* C { (nOlt-1 ) 
± (nOLt-1 ) d L-mA 
=sinc* C < ( n 0 1 - 1 ) d 
± (nOL-1) d L-mA 0 
± (dn02/dt) *d2± 



mAo/4 VTizxz war. awswbw* t -fc*a-c 
*>. imco*xiftj&ziifz®ftft¥m?<r>mmmj:*) 

[007 1]$^i:, 4>t Atc7)^MIJl/8mA0m 

fi£ 5 %&.Tlz-Th i i: * 9*J£ L V^. 

[0072] JiLhltt B JL-^:J: 3 (=*«WCJ4aUBWfcte 
J: i«ft<Ol»fm* dn/dt fctg^jft d «0»*>£> 
(dn/ dt) * dcDftcomZ'bZ^&XoZm 
frH:i>it<DmAZm^Z>Zb$:%fWibLX^&. 

[0073] Z<Di o KffitfLZm^tltf. *as^fb&*3 
0 d e g < t>^h&t%&X'l> , 0UfSW^»Sr^C 

XM&*£^#Jf*Pflat?f £ t=3r< &ffl-f s -r b 
tfxz&. 

[0074] mz*$mco\EitFVt¥m=?<7)mi>mm2iz 
r>\ ^xmmth . wmmmm 1 xa 2 m x *) t # 

i>tf>-Cli£<. *S^«i:LT(i05<Oj:d^1tSc<O® 
3-1, 3-2, 3-3*^=5r4HIllf5l£^^-Ct>J: 
v\ -S-c:-C2ejaJic7)^*^fflv^iilM^» J f-^«^ 

[0075] UiBJSrfSm^-f SfcftHefc*"*- <k 3 
;h.TV^«j£fc^&. #II]ifa&?ffl3a, 3b, 3c# 

mmizMZix. 4zfcxi^<?>im®rf-bLxftm~?&%> 
&x\ RHfr?mftm(r>%Mi£%mL%^m-&ii. 05 
bmenmvmfrm^z^x&wmtfmibKz. z 

comb-r&. 

[0076] SgLif gOWSfcOifcRA OtOSPS n 

oLtts. c:<7) i 3 Kjas-rs b ( 2 ) 5*t=*«Bf 4 

d2±----± (n0L-l) dL = mA0 

(8) 

1, %3M) -tmbtf:*). mzw^h^z^m^w^ 
[0078] mzi&&.^txcr>Lm#><7)tt'8co®mm2£ 

I&$£dn0L/dt bL. a^^ta^rA tfc-tSi: 
^-Jl<7)ffig^bfcJ:S@Jf^^t(i. n0Lt = n0L 
+ ( d n 0 L/d t ) * A t m~?XWS!£ 

itizj:*)mm^mvtii 

dl± (n02t-l ) d2±---- 
0 > /mA OD 

1± (n02-l ) d2±---- 

} /mA0+ { (dn01/dt)*dl 



(8) 
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± ( d nOL/d t ) * > A 
=sin C 2 { (^0/mAO) 
ttch. ZZX<t>t = { (dnOl/dt) *dl± 

(dn02/dt ) * d2± ± (dnOL/dt) 

* dL } X'b&. 

[0079] ijux'+ntt^mmt. mi£<r>m-&<?> 
mmznmLxi^. ^x 2mv±cog>m®mm?iz 
a^xi> mi£<?> 2 mcotg&t Rate * t <7m. £ mm<om 
ixnz-rzxo (c #m<?> dn/dtt m<vm&&b 

[oo8o] j2Lhi&'<fc§fflitt % i mmnEmm^em 
mzmfeLxmnztf-ot:. l#>u ®&t&?(o®ym 
mz~?^xte. ®&i^cr)V-y^\±m*mi,z\mmL%: 

tc i &7v<D\3$Tte?cDmi,z. MM$m7 (c^-r <* a &ni 

S Z\ b #T'# & . 
_[ 0 0 8 1 ] £fc*&^»rBO«mfc LT«iWx.«fH8(c 

TK-r «t o Kcffi$mvicr> t affl^jtiTS) o , mzm 

^ff^d i ' . d 2 ' (ifr^o^y^^-- A^fg^ 

J^d 1 . d2(C*fLT, 

d 1 ' =d 1 * ( N— 1 ) / N 

d2'=d2*(N-l)/N 

[0082]^, mm&m^mmxit^wiiz^ifim 

[ o o s 3 ] * £ . ^ggtHgigrefcHs i co®#r*&^ £g 
>a&±.t,zmi¥Lx^&-t)K ^-)Wffi&%zx\ xmtm 
i onj^fis^ tmmn-ftfmxmftLx i>&\,\ 
[oo84] tttmsmmx'te. mwmofi i <x%<n 

ifr&Z^LtziK l<fel£lC|5B^rSi>^-e«^<. 2& 

[0085] ^(C^HJ^mjff^ig^cT)^^® 3 
OV^TSIW*. tt&OSde&Bl, 2tCt>^T. Ig2 

JftTli. Mfrho £<Mffitm^Uz<\,\ 
[ 0 0 8 6 ] T\ 09 t^-T J: ? fc0#r^3H^ 

ttt=$ 2 comtffis^ 3-2 &m t m tttm ± o 

j££¥*IgP4 £-Jl<7)/pA (04>doff ) TfHwUfc» 
mizLX^h. Z\tUz£r>xm2<V®$Tte=?3-2li& 

^zti. miz£&fmx'iimfri?mMb j $>i-<%z> j:? 
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t/mA0) 

+ ^tAt/ (mAO) } •• 

[0087] ^fc^BJoni^t^^^^v,^^^ 
<D^feJ&«4 £010 iz^t, 0 1 Otetf;* 9^?>Si£ 

>xx\ nmzm 6 t*miizm&¥wvicr>mmm> 
m?izm?x^z>. nmmmx'hz? < ;^-cj> 

[0088] *^^JSOBiff^iit^ i: LT , # 9- 

f -fifcHtcovvC. mfi*<0 ( 4 ) , ( 5 ) . - ( 6 ) Ale 
[ 0 0 8 9 ] 13 1 63£^ s F«^9XBfcIlI 

[0090]^^ ^mmmmx-it. tx^nimi'V 

Xcoigr&Z^Ltztf, Z\tUzmfct&l><?>X'te%:<^ b* 

Tif?>i>m?m<?>v-y-u>x%b'izmmLxi> 
[ o o 9 1 ] hi i li^^jcoigjf^s-^^fflv^ 

\mm\s>x. 9\m*^^htt<m.wMrvx 
a. i o\mmsvx. i liimsia (is®) -c**. 
m*\\tmsx*?mi-x:hh. mmm^wims^ 
>xa<vi&tmix<n®mmznjEt h g mx-mrh 

[0092] xmmmxii. n'mv-^xam^zm^t 

coT'»i^<. rvx^mm^mmuyxi ort^ax- 

IStt & Mm V VX 8 O^fcOfeiRUffi^Wfc 5 

mfhzbitmtL^\ 

[0093] tti*mm&mx~ii. mmnmsz^L 
MmwmMZb'xfoixMK. &t:u>xzsv v?- 
->x i> mtmimtmbtLt . 

[0094 ] 

■f * s , &m<r>ttmbm-m* mmzmr&th zbiz 
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[0095] tttwmmmemft ztmuyxiz 

C 0 0 9 6 ] *fc«W^0Jf3teWP^W»lfi*»fc: 
II 

[@2 ] ^x^iairBi^^ofawJiii <05WBfiB 

[04 ] *5rawB*f3i^^osta^JBi wtftthaak 

[05 ] *mie>®m&m¥<omimm2<om®mm 
0 

[06] *JM^ISI«3eWR^<^aB»B2<0«*H 

' [07 ] *mi<?>mmfrn?<m<mwm*m 



0 

[0ii] 4«woigiff!3eMiHF^>*fflv^ittBraBt5 

CO«B&0 

[012] m*omm%&m=?<ommim® 

[013] t^oiuiff^^S^coiii^^oiKra 

[014] m^comtff^m^m.mdm^ mvfthmco 
mm 

[015] ^*OIlK)f3l£^^ISfi-»^SS^Illtff^ 

m<?>mm 

1 EWf*»SR? 

2 mm 

3 

3a, 3b BtfrtS^B 

3-i. 3-2, 3-3 m mwm-) 



5 
6 
7 
8 
9 

1 0 



&9 

®ms>x 



1 1 tt&S 



[0i] 



[02] 



[07] 




[03] 



[04] 



[01 0] 



IOOjO 



70jO 



| <P1» 
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ftSCnnO 
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